Introduction
In less than a decade since their discovery, the study of K 2P channels has revealed that background leak of potassium ions via dedicated pathways is a highly regulated mechanism to control cellular excitability. Potassium leak pathways, active at rest, stabilize membrane potential below firing threshold and expedite repolarization. Although the existence of leak currents was proposed in 1952 by Hodgkin and Huxley, they remained a biophysical curiosity for more than 4 decades. Identification of the first molecular correlate of a potassium leak current was preceded by cloning of potassium channels in Saccharomyces cerevisiae and Caenorhabditis elegans with two pore-forming P loops in each subunit and four or eight transmembrane (TM 1 ) domains (Ketchum et al., 1995). Thereafter, K 2P Ø was isolated by functional expression cloning from the neuromuscular tissue of Drosophilia melanogaster (Goldstein et al., 1996) . Biophysical characterization revealed K 2P Ø to be a potassium-selective channel with the predicted attributes of a background conductance, that is, a voltage-independent portal showing Goldman-Hodgkin-Katz (open) rectification. When the concentration of potassium is symmetrical across the membrane, K 2P Ø currents change in a linear manner with voltage; under physiological conditions (high internal and low external potassium), K 2P Ø passes greater outward than inward currents (Goldstein et al., 2001) .
A striking feature of K 2P channels is their subunit body plan: each has two P loops and four TM domains. This distinct 2P/4TM topology can be found in more than 70 predicted homologs in genome databases. Fifteen mammalian genes in the family are designated as KCNK genes encoding the K 2P channels (Fig. 1) ; most readily reveal ion channel function upon expression. As expected for regulators of excitability, K 2P channels are under tight control by a plethora of chemical and physical stimuli, including oxygen tension, pH, lipids, mechanical stretch, neurotransmitters, and G protein-coupled receptors; the channels are also the molecular targets for certain volatile and local anesthetics Characterization of K 2P 2 knockout mice suggests a loss of sensitivity to general anesthetics and increased vulnerability to ischemia and reperfusion injury 8, 9 Pharmacological significance Not established Comments Phosphorylation of serine 348 regulates reversible interconversion between leak and voltage-dependent phenotypes 5 ; "activation" and "deactivation" with voltage steps seem to be instantaneous; the mouse variant may have a smaller conductance Activation and deactivation with voltage steps seems to be instantaneous, but there is also a small, time-dependent change in P o ; current is half-blocked at pH 7.3 at physiological external conditions-increasing external potassium decreases proton blockade; pharmacology studies of the rat variant reveal blockade also by zinc, TEA, and quinidine 14,15 ; K 2P 3-like currents are reported in cerebellar granular neurons and motor-neurons 11, 15 ; interaction with 14-3-3 protein is essential for forward trafficking; K 2P 3 can form heterodimers with K 2P 9.1 in heterologous expression systems consistent with electrophysiological studies that suggest heterodimerzation; K 2 P3 is also suggested to be a target for transmitter modulation of neuronal excitability 11, 15 aa, amino acids; chr., chromosome; TEA, tetrylethylammonium. 9 ; the open probability of K 2P 4 increases with temperature with an activation threshold of 31°C in COS-7 cells aa, amino acids; chr., chromosome. Activation and deactivation with voltage steps seem instantaneous; the conductance of K 2P 5 depends on the ionic conditions; the slope conductance was reported as 15pS with 5 mM external potassium and as high as 60pS when external potassium is high (155 mM) 1 -this may reflect an Na ϩ -dependent inward rectification that becomes progressively less pronounced with time 5 ; like K 2P 16 and 17, current through K 2P 5 channels is diminished at physiological pH; channel open probability increases with external pH; formation of an intersubunit disulfide bridge in K 2P 5 does not affect channel activity 9 ; exposure to hypotonicity (change from 300-200 mOsm in external solution) enhanced mK 2P 5 currents when this channel was heterologously expressed in HEK293 cells, and osmotic cell shrinkage led to inhibition (change from 300-400 mOsm in external solution) aa, amino acids; chr., chromosome. 4 ; the rat variant has been reported to be widely expressed (including brain, lung, kidney, liver, spleen, heart, esophagus, stomach, colon, and skeletal muscle) aa, amino acids; chr., chromosome; TOSS, TWIK-originated similarity sequence. NOMENCLATURE AND MOLECULAR RELATIONSHIPS OF K 2P POTASSIUM CHANNELS Activation and deactivation with voltage steps seem to be instantaneous; the guinea pig variant is reported to have the same conductance and distribution as human and a conductance of 60pS; Northern blot analysis suggests that rat K 2P 9.1 expression outside the CNS is extremely low, as is noted for the human and guinea pig gene; K 2P 9 gene is amplified in several human carcinomas, and overexpression of K 2P 9 protein in cell lines promotes tumor formation 4, 5 ; like K 2P 3, surface expression of K 2P 9 depends on its association with 14-3-3 to release it from the endoplasmic reticulum 7, 8 ; potential heterodimerization of K 2P 9 is discussed under K 2P 3 9 
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